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INTRODUCTION
Helicobacter pylori (H. pylori) infection is one of the most common chronic human bacterial infections worldwide, affecting up to half of the world's population. It is the main cause of gastritis, gastroduodenal ulcer, gastric adenocarcinoma, and mucosaassociated tissue lymphoma. Its prevalence is variable in relation to geography, ethnicity, age, and socioeconomic factors [1, 2, 3] . The prevalence of H. pylori has declined worldwide, although wide variation has been observed.
According to a 2017 and a 2018 meta-analysis, the countries with the lowest H. pylori prevalence were Switzerland (13.1%-24.7%), Denmark (17.8%-26.5%), New Zealand (21.4%-26.5%), Australia (17.2%-32.1%), and Sweden (18.3%-34.1%) in the former meta-analysis, Indonesia (10.0%), Belgium (11.0%), Ghana (14.2%), and Sweden (15.0) in the latter, whereas those with the highest prevalence were Nigeria (83.1%-92.2%), Portugal (84.9%-87.9%), Estonia (75.1%-90.0%), Kazakhstan (74.9%-84.2%), and Pakistan (75.6%-86.4%) in the former study, Serbia (88.3%), South Africa (86.8%), Nicaragua (83.3), and Colombia (83.1%) in the latter. The former study used two periods to analyze the prevalence trend over time. The H. pylori prevalence after 2000 was lower than that before 2000 in Europe (48.8 vs 39.8), North America (42.7% vs 26.6%), and Oceania (26.6% vs 18.7%) [4, 5] . The major risk factors for H. pylori infection include socioeconomic status and the household hygiene of the patient and family during childhood. A previous Hungarian study revealed greater seropositivity among undereducated subjects, in persons living without sewers, those living in crowded homes or having three or more brothers and sisters, and those with high alcohol consumption, and they observed significant differences in prevalence between industrial and office workers. A Russian study reported that 88% of the Moscow working population is infected with H. pylori, 78% in people younger than 30 years, 97% in individuals older than 60 years. Recent epidemiologic studies revealed decreases in the prevalence of H. pylori in Western Europe and the United States. Conversely, little is known regarding the prevalence of H. pylori in Central Europe, in which a substantial population resides in rural areas [6, 7, 8, 9, 10] . The aims of this study were to obtain data regarding H. pylori prevalence in Csongrád and Békés Counties in Hungary, evaluate differences in prevalence between urban and rural areas, and establish factors associated with positive seroprevalence.
MATERIALS AND METHODS
One-thousand and one healthy blood donors [male/female: 501/500, mean age: 40 (18-65) years] were consecutively enrolled in Csongrád and Békés Counties. Detailed demographic data are shown in Figure 1 [11,12,13] . In Hungary, blood donation is allowed for individuals weighing more than 50 kg and aged 18-65 years. Data collection was performed using an anonymous questionnaire including 26 questions associated with demographic parameters (gender, age, place of birth, childhood residence, marital status, current residence, crowding in family, and educational status) and medical status (symptoms associated with H. pylori infection and gastroduodenal ulcer disease, smoking habits, alcohol consumption, and family history of H. pylori infection, gastroduodenal ulcer disease, and gastric malignancy).
On the basis of the childhood residence of the subjects, the following four groups of 250 subjects were established: Urban males, urban females, rural males, and rural females. Groups were matched by age. Subgroup analysis was performed according to living circumstances, residence in Békés or Csongrád County, smoking habits, alcohol and coffee consumption, occupation, intermittent agricultural work, pet or domestic animal rearing, gastrointestinal complaints, and family history of H. pylori infection, gastric ulcer, and gastric cancer. All subjects were tested for H. pylori IgG antibody positivity using a Platelia H. pylori IgG enzyme-linked immunosorbent assay, which reportedly has 100% sensitivity and 90% specificity according to the manufacturer. These values were 95.6% and 85.1% in the validation study of Burucoa et al [14] respectively (Bio-Rad). For the statistical analysis of different variables related to H. pylori infection, the chi-squared test or two-sample t-test was applied. The association between H. pylori infection and potential risk factors was established via univariate analysis, and odds ratios and 95% confidence intervals were calculated. In addition, a stratified analysis according to age (18-35, 35-50, and 50-65 years) was performed. The final model was developed using a generalized linear regression model via stepwise regression, with inclusion and exclusion criteria set at significance levels of 0.05 and 0.10, respectively. A two-sided P value < 0.05 was considered statistically significant. All statistical analyses were performed using MATLAB (Mathworks, Natwick, MA, United States).
RESULTS
The overall seropositivity of H. pylori was 32% in the studied healthy subjects. There was no statistically significant difference in prevalence between males and females (P = 0.0521) in our study. According to residence, the prevalence of H. pylori was significantly higher in rural areas than in urban areas (P = 0.0051). Furthermore, residence in rural areas for at least one year was associated with a significantly higher H. pylori prevalence than continuous urban residency (P = 0.0003). Parameters related to occupation were also associated with H. pylori infection. A higher prevalence was established for industrial workers and agricultural workers than for office workers and non-agricultural workers, respectively. Coffee consumption and pet or domesticated animal rearing were associated with H. pylori infection, whereas the rate of H. pylori positivity was similar for the remaining parameters. Detailed data are shown in Table 1-3. A significant positive association was observed between age and H. pylori positivity (Table 1) . To rule out this strong effect of age, three age groups were formed for further analysis. In the youngest group, the presence of epigastric pain was an independent risk factor for H. pylori positivity. By contrast, animal rearing was a risk factor for the middle age group, and male sex and living in rural areas for at least one year were risk factors in the oldest age group (Table 4) .
DISCUSSION
This prospective study proved that the Hungarian prevalence of H. pylori infection has followed international trends, falling to 32% over the last two decades. The prevalence between 1990 and 2000 was similar throughout the country (58.6%-63.3%) excluding the capital, in which the prevalence was only 47.3% (Table 5 ). Although the Southeastern region of the country was not studied prospectively before this study, the H. pylori Workgroup of our institute conducted a retrospective analysis in 2005 and 2010 among patients with dyspepsia and gastroduodenal ulcer disease. The rate of seropositivity decreased from 46% to 38%. The 2017 meta-analysis used two periods to analyze the changes of prevalence trend. The H. pylori prevalence after 2000 was lower than that before 2000 in Europe (48.8 vs 39.8), North America (42.7% vs 26.6%), and Oceania (26.6% vs 18.7%). In the surrounding Central European countries, such as the Czech Republic and Slovakia, the prevalence of H. pylori infection followed the trends of our region, decreasing from 42% to 23% after 10 years in the former from 62% to 35% after 15 years in the latter [4, 6, [15] [16] [17] [18] [19] [20] [21] . Having examined the potential factors associated with a higher H. pylori prevalence, our results were in concordance with previous observations revealing a positive linear association with age. Furthermore, our study supported findings that rural subjects are more likely to be H. pylori-positive than urban residents. Although we could not establish a significant effect of gender on the seroprevalence, it is impressive that older rural males have an approximately sixfold higher risk of H. pylori positivity than young urban females (61.29% vs 11.11% P < 0.0001). Such results are most commonly explained by differences in socioeconomic status and household hygiene of the family during childhood. Furthermore, a new original finding is that people who lived in rural conditions for at least one year also had an increased risk for H. pylori seropositivity. An evaluation of the occupations of the subjects provided further proof that socioeconomic factors can influence H. pylori infection risk. Meanwhile, the lack of difference in risk between urban and rural residence can be explained by the general improvement of living standards in our country over the last two decades, as most rural people currently have access to water supply and sanitation [6] [7] [8] 16, [20] [21] [22] [23] . The link between epigastric pain and H. pylori seropositivity among young subjects supports the currently accepted, Rome IV diagnostic protocol for functional dyspepsia, which states the excluding H. pylori infection (known as "H. pyloriassociated dyspepsia") should be the first step in the presence of such symptoms. Conversely, improved household hygiene in recent decades likely explains the lack of a relationship between socioeconomic status and H. pylori prevalence in this group. The findings further supported the hypothesis that hygiene differences between urban and rural areas were more significant at their childhood than nowadays. In addition, young males had poorer hygiene, than young females at that during childhood [24] . This study has a limitation. In Hungary, blood donors are unpaid, healthy, and conscious volunteers; therefore, they may not completely represent all segments of the population of Southeast Hungary.
In conclusion, we proved that in line with the worldwide trends, the prevalence of H. pylori infection has decreased in Southeast Hungary with changes of society, including improvements in socioeconomic status and living standards, during recent decades. Meanwhile, the prevalence remains high in the middle-aged and older rural populations. Generally accepted risk factors for H. pylori positivity appeared valid for the studied population, whereas the presence of dyspeptic symptoms was identified as an independent risk factor in the young population. Lakner et al [6] Iszlai et al [16] Prónai et al [19] Method 
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